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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the display device which 
has good contrast in brightdark conditions and is low in power 
consumption. 

SOLUTION: An organic EL light emitting element 12 is arranged at 
the back of a liquid crystal display section 13 as a back light and a 
reflection plate. Starting from the front side, the element 1 2 is 
formed by an anode electrode 19 consisting of ITO, an 
electroluminescence layer 18 made of an EL material and a 
reflection cathode electrode 1 5 made of Mgln having a reflectivity. 
Thus, external light beams are efficiently reflected by the electrode 
15 and become the light beams for a display. Moreover, if the 
element 12 is driven, the emitted light beams are used for 
approximately 100% as display light beams. Thus, the display device 
having good contrast and low power consumption is obtained. 
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X^? h;i/T&£„ (a) m$%%k (b) frbi/-? 
U>6I1 P VC z *PT«4 0 0 nm~ 5 0 0 nmttifi 
10 K©iKfc"-?£WU PVCzg#«3E(C. 3 5 0 nm 
U T CO ft £ © fR "T 3 W ft W b T N 5 „ 
[0 0 3 7] H6ttPVCz¥I®EL (Xl^bDJl' 

53£ftX^? r-;i/T&5„ PVCztt4 0 0 nmiS§l; 

[0 0 3 8] 05, 6 <fc0 P VC z ComH^CO^^, * 
^tlE^t coffin «t0 P VC z g#*t4 o 0 nmifi 

1 6 CS1"<t3CPVC z IJ4 0 0 nmtf-?©^ 

[0 0 3 9] iOi-S&fPfflfCtO. **M^ffi©Wii 
ELfgftlfiTl 2tt. fi«ffi&freB»l*fT 5 

30 S^tll l©#t#tt*!S»S^t*«T^*. *r 
iELlf 1 2T©^7t«. ±fBLfc«k-5fcjE?Ltt2III 

1 7 tm^i** i 6 £<DRw&®T*&zLz>rcit), mm 
mzujEM&mm 1 7 trv-H«« 1 9 *^»^^tc 
3t^aa-rn««t<, 3ta©»**^H^:^^:av^ -© 

[0 0 4 0] R±. 5feJfi»»lCOV»TKMU^. C 
:TIl/?hDJR^7t >Ait ltitS E L TOS: 

■ ©&ffa**90. 1 5/tmTfct), Xtf>3-^^>?* 
T\ HELtffl. «Atff^>J5(OELafi*xl/^ 
50 5§7 l £^»e.tl.5ELM/P«S:-r-/xm<!ifj;-5 0 ^©fc*. 
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l.<&re«d«fc9 HifiJBffi 1 fcfc 
* i:a A £ tifttt t IE?L t ©ff *S-gr ic J: 0 ^^MtH £ 

> x « (c ep » £ tix n s i« x-mm £ nxm^ * <t? tc 

L TX £ # A § Z. t \Z <fc 0 ^ft $ jg C L T 

iiDt^' t^'T^^^cOT. WISEL^St^WJ;? 

[0 0 4 1] *7-7^J^27 (CJ; 

*fi£*«EL$B7fc*?l 2(Cj;S6CDpj*©^S^ff 

^£fr5C£^T£5„ W«EL*TFtt, ffSc© 

»S«©3e*3E3tT-6«3tt*f»*«ftlf -S C t C <fc DIE 
3tfe©«S**Tfr2)jSiT?. *i«EL* : T-«k»)«ftTV> 

ftWL^ffinffiyt?&&®mfo^ms,<Dmmzmz.. mm. 
EL^ytmi-i 2<D%yt&\z£yigK&zfg L fe-rz > z.t 

[0 0 4 2] (*Jg^^2) 1711 *^BjfCO*^g« 
©*j^<i2£*T«ffil2IT£>4o *£JS»ffi©**S 
Bl ffiflS^SKl 3 ©$/£«; JifBL/tH 

»<i 1 tpWe&S. E L^Tt^^ 1 2 ©$fi£ 

1C) 8S^£tt. »1£l 4©&ffi(cMH^ 77-HfSl 

si 5*«»rit*nfcttj*T»s. a*. ii/?hajR 

^•;t>XSl 8©tSf£*mtt. tiZLtzMMJ&m 1 t 

l^ttt. tiEL^if 1 2©tH»W;>j£<£<T£, 
®rti9H4©£#&^ft£f7fci±££<h^Ti* 

\zn-x<Dytm<nm&*WMLT&tftsi?>b ; 7Xb&G 
•fz&Ta&simtz-rz. ^mmmmx^t, smi4±iz 

7* hi/^x hi7f>y*fi:MLl>t^it*y 
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-nmsi 5*m'&\zMi8.-rzc\ttf-?zz><DT\ &m 
[0043] (mmmm 3 ) usti *«w©s^se 

©HM^^3^^-r»fS0T^«.. **JS^^CD«^S 

fc*tt*«fflft«2 4£H?lgTi*£$il ; E- K*#fflb 
fct>©T*5. WttlEL^*^ 1 2tt» 

*S51 2 0i3ni1S2 la&ffi^-fcWK:. 7 

10 y-Kfil 9. xi^ Ka;R^yt>xi 1 8. K 

fc*Jfi^iB2iigfl|T*S. £©£?&«/£<!: Ufcdi: 
\z£<0. ^rfcELBft*? 1 2 tffift«S»l 3 tifl- 
#{bbfcg^gKl 1 <tt3iiT3>/W 

[0044] (mmmm4) H9«, ^mom^mm 

20 ictnttt, ffig&K&i 3oii«)j«±a LfznmM 
mi tmmr&Zo siELfMf 1211 ±kl^ 

1 ©R»*V- H«ffi 1 5 #S91*«tmT?& 
**V-Htil 5 aCB**A5n&<l!dET?*5. £ 
fc. ^aiEL^^*^ 1 2©»^lCtt> Al*3t*»a$ 
■a-5ffiflS!S*f«3 3*«iBSnTH5. ^©i^/j:!!^ 

T* v SAW3ta«. Sk^tk^I 3iflELMIf 
12i$ffiiau> 4t«SSt«3 3"CK»SnTR»3tb 

WttlEL*^*^ 1 2€rlgK)bT^^ffl7tc fcBftStt 
^^itciD, ffi^S^SSl 3©3RSOElfi]fc>5i;fcS 

A»3ta*««a$*lTRW3t©^-fl:*H*c:t^T€r 

40 [0045] mmmt& 5 > 0 1 0 *%w<D%*m 

SStcis^Ttt. jKS^.BRl 3<DmNi7fc«2 3 cohUM 
tc^t5[ffi4 l £i3:ttfc,6£l&W-«. HSSff^it|wn$« 

50 »KJ:t)K»Stlfca»3 , 6b*«SlJfi|*«2 3^aiMbfc 
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[oo46] (mmmm 6 > 01 1 a, 

2 £0MICi£1K«4 2 ftttJtfc^[*»*Jtf, 1 

^8lT1i- SWUiLTte, AMa*M2 2 £ii 
aLfcft4E«*4 2K«fc01£«$n» KW*y-H««i 
1 5©S»KJ:»3K»Snfclll»3tb*«Ff^J£««4 2 

[0047] mmwm d sun *38wo«ss 

SBK*V»Ttt. ffiiHiS^gBl 3©aHH3fc«2 4#&«r» 
RH EI*S<fcLTM£#«fi#«2 4£2aHSa 

30 

[0048] (mmmw>8) mi 3\t, ^mm<Dm^m 
$tifcw«EL^7t*? 1 2 1. a>6*«nfi(fc;*n*. 

tiEL^if 1 2«. 3»7XTfe5llS140± 

( e v) a*. 6 ottftoafia^ ma 40 

(lumo) (ommzfc&ztizttm&m 1 6#»o 

Sfc, MMttOESA^, iOpJffi* (40 On 
mH±8 0 0 nmJ^Tomffift) Ic#L£#ttt©$>3tt 
»**a*Ll». RW*V-K*Sl 5±Ktt, A 1 q 3 
frS&Sfc^ttSIJB 1 6 t. PVCztBND^MM 

a. hnjl/5^ >-tr>X« 1 8_hlc«. TV — h* 

iiH^aisnws. 50 
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[0 0 4 9] 3£3fctmfct. »JrJ£©ttfi«0»fc£!ftKU 

■tn-en^fi. fi&. »fiK«3fra3t^5*yb>7. 

(photoluminescence) M^f^Sfc-S H— A> hT*£> 
0. IEJLtt£JIRtf/Xtt« : ? 1 «ll2£JHK: H-^ntti 
£. #fih*-/1> htLTIl DCMl^t), 016 
t^-Tck^t 6 0 0 nrnftiSKSgfttf-i^W-rSttfi 
75S#fi»3fc££i;a. fifth* -A > hilT^VU > 
6#!&9. Il6t^ti^:50 0nm~5 5 0nm 

Ttt. TP B^Jiffl^tl-So ffi©ftfeh*-A>h£LT 
ti, 4, 4' -bis (2, 2' -diphenylvinylene)bi-phenyh 4,4' 
-b i s ( (2-carbazo I e) v i ny 1 ene) b i pheny 1 » t e t r apheny 1 bu 
tadieneK"#{fc. cyclopentadiene!^^ oxadiazolej^ 
m&m*&Z>. *ftF-/OK fifeh-A>K #fe 
h*-/t> Hi-eti-eft, PVCzlfiazy htc^-T-5 
.^;i/J£3Wtll/l 0 0~4/l 0 0 (Dm&TsMAZ 

[0 0 5 0] tta^tf 1 3tt. WtHELJSftll 1 ?! 2 

&H£«2 0t«iWi«2 1 £©fBHctta4 5 m 

fc5fl&El»HB2 9«^tltH5„ %j£9J££2 1© 
^|B)l*gBfilJttt, I TOT&-5BisSIS1I3 0RtXH*m 
S3 0IC&^£ttfcX-l'y^>^*^T&3TFT3 1 

£nfcThU?XE?iJKfcoTV>£. T F T 3 111, •?■ 

7-f/l:ftiSnt^5. Ctl6TFT3H£§0#l 

p-ywi&zn, m%mm3 o^^ummmmms 4± 
3 2«$ntn5. 

[0 0 5 1] HflBB[6lM 2 9£&Eftl&3 2£<D|BJICtt. 
»Jf3t*|fi»CS)WElRlS*lfc*S4 5^ai/WS. 
i4 5©»ftt. EfaJK29. 3 2©±K*JW*El6l* 
|6]SrE|6]M2 9. 3 2T4Iffl^tl. mlieErSlBi2 9 . 3 

©MW^lJOlIil:|6)*-DT7 5° ±10° © 
y-TT. h^T"3f^<7)*[fil('y4'X hEtSjbTV^o 
[0 0 5 2] fLT> ^©iSfll 1 tC*5^T«, * 

nd©ii. 2 3 . 2 4 
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S^gB 1 3 COpgS^ 2 O , 2 1CDSffi3 0, 2 5P3»CEP 

JpT-SftffitlSDT. IS. n. etc 

[0 0 5 3] 01411 ±SE»tS^aJ 1 3 ©«ii#T 

©Ei6itt®£&®7t«2 3. 2 4oaja«©i6i#*jKft 

(i. m^^31 3©And©fi$8 0 Onm~l 1 0 

0 nmtCig^-fSttfclC. IM2 3, 2 4 

n©g|j@W 2 3 a . 2 4 a£&©J;5&[6]£i;:LT6BB 10 

[0 0 5 4] T&f>£. 01 4C0±-5(C $tHg^g|$l 
3<»-^©Sl£. «*.H3£«2 lCDjfi^(C^WS^S» 
fEl^l^lSl (E|6]^3 2<Dy\Z>?lStiH) 2 1 all. ffi 
1^31 3©t»ttS(^LT*l3l0fc5 2. 5° +5 

S(C^LT£[hID(C5 2. 5° ± 5° ©*|Bjfc»t). 

asms, ■€-©u/'fxh^ifii&«»*aiT*bfc«k5 

K, SIS 2 1*^*^2 0 t|S]*>-pT*[HjDtC7 5° ± 20 
10° hftT^'f X hgB[6ibT^£, 

[0 0 5 5] fLT. StSS^gB 1 3 ©St£ 2 1 

t, ftSS^JBl 3C0g«2 1 C)t*|6lT-5«3t« 2 4 CO 
Siitt24a«. WBiKS^^cy-f X h^lSjt^Ifi] 
IC52. 5 ° ± 3 ° CD^faKS D . 1 3 CDS 

«2 0fc*tlRlT5ffift«2 3©&iStt2 3 att, itMfly 
-f X h^(B]i^lB]tC4 7. 5° ±3° CD^fafC&S. 
[0 0 5 6]. C10||JjS»Ji«)*7-«Eft**S»tt. iS 

s^sai 3©*as©«jBSffi=-fflt-*#ofi3te«2 30 
3. 2 4<Dmytitmtz%mvxft$:m&-?zb<DT\ 

iTA»i/fei»fi]tjj«. sss^sb 1 3 Srasjast? 
*©SM©«Bffiflumc±o^tt«£3E*.&*u § 

fcftoTjl3!6fi 2 4 fcABLT. ' c:ofl*S 2 4 

3t«2 3t*«tajgl/Tttft3g*S«©*ffifi!|K:W«- 40 

[0 0 5 7] ES**V-H«S1 5TE»$nfc 

SlCctOAW^itaiScog^T^HSff^ffl^gtt. AW 

n# t a i; a mmx t & ■? xmft & 2 3 \z a iff s 
a, £©«>fctR2 3&aiiuTHJ3fr zmt. s»*y 

[0058] fi/t. wtBsssi*^ffii 3<nm&m<Dm 
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©Elfimti©£fl:K:«fc^T3E<tU Wfctfc&^TiW 
IHfiJttS 2 4 (CAttf §7tco^7t«®^^b-f *fc*, 
Z.<Dffift&2 4&MtetZ>&$L&yt<Djfcft&.<Dtk\Zfc\; 

[0 0 5 9] 3 COS® 2 5. 3 

< &3©tconT«as©«JStrrffffl^/h;* < fc 

t, MSSSl 3*ajgLTfl5tffi2 4tA»-rS3t 
©«13t««^ft;-r4fc«6, £©fflttlR2 4£igjSf Z> 
&&ft3fc©3B£ffi©ttK:j£UTft©#fe;^{fc;U ■?■© 

[0 0 6 0] dCD.fc'SK, 'C0*5-^il**gB©m 
#tft©&. OSOS^feta. *ffi2 5. 3 OFsltcEllJlD-f 
£ttJ£fcjSDTSfk-f 3„ £©*7-*ft^jSgfi©l 
o©H*T36*T#*fett. It. *©HJgfeCD£T 
i, H««i^fe©lS**T*Sllt. Hff«^feO«S 

[0 0 6 1] 015 ta±HB^ 7-*aS^Sfi©*^fe 
co^b^TF-f a'-b'MiTJ.^. ^cO015co±p 
ic. ±lB^7-^H«^SB©S*fett. fgft*/KgBl 
3©mffi2 5. 3 0WlC*E*E|lftlL/Tlf^j:V»*lW«« 
-?\*n--f)V (P) tifi^fiT*0. 112 5, 3 0 FhI 
(CRliD-f UTtSK WKtfc&oT. Affrfr 
|6J. Tts.t>%fc (R) -H (G) (B) -H^OCO 

[0 0 6 2] ifc, SI©*Stt«C*W*WI***R 
(min) £U e©*^tt^tc4otj"SffiW*Sr. Si* 
tE^5V©ttTR (5 V) . V<Dt% 

tr (7v> tnt, ±ia*7-«tas^SB©uit 
*«, 

R (min) =2. 78% 
R (5 V) = 2 2. 8 5 % 
R (7 V) =2 9. 5 5 % 

[0 0 6 3] fbT. ±|B*7-»aSSSBC43Vt4 

J6©Eni0*ffi*5 Vtbfci^©r]> h5X h£CR 
(5V), e$:S^$-tt-2)fcii6©EPijn€BE$:7 VtLt 
<h#©a>h7X h£CR (7V) <fr*t. 
CR (5 V) =8. 22 
CR (7 V) =1 0. 6 3 

T&D. e£S*3-fr-5fc#>©gJln«ffi£ 7 Vilfci 
^•tit>*> ^5 A/. e**^$-&-5feis6©EnJ!l[imi±^ 5 Vt 

[0 0 6 4] ^Ci^&fSfitnVh^X hta, ?kH 

s^aei 3©«ft4 5©»^s«2 m*»es«2o 
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«(C|p]^oT7 5° ±10° ©y-fX hftT^fS©*[Bl 
(cy-f 7. SBEr6]bTt5Ds ^COffi^^^gin 3 (DA n d 
©tt#8 0 0 nm~ 110 0 nmt'SSttt)!;. Xffi 
2 1 ©jfi^tfe^?»^ B B H »^CD|2fS]^f&]2 1 a £ 0 ° © 
JjfatLTztZ, mXfa 2 4 ©j§if 2 4a J)mg,ttT 
©y-fX h^[S]iJM^|S](C5 2. 5° ±3° ©^ft> fii 
ft« 2 3 ©SiMMl 2 3a ^ffffB-y-f X h^[S]i;j£^(fi]fC 
4 7. 5° + 3* ©^lR]t'fS^^tlT^-5 ' tSr^fri 

^©g^'*£<&3(:c>nT. ?>h?7, 10 

[0 0 6 5] Lft^T, £©#7-jgifI.S^ggie:<fc 

ic, Hi;H3inf«»©e**sL. b*>*>. n>K^x 

[0 0 6 6] Sfc. 8iIS£bTflJH*«£, «0E 

*»«<»BbK<J^t>&. ^aELfSft^ 1 2TU, 
MF-/OhilTDCMl . '»fiK-/t>hilT 
9-7'J>6, tfiH-/t>htUTPBSIfflLTe 

CliZ)J;^lCW1iEL^7te*^ 1 2Tlt 

T£5„ 30 

[0 0 6 7] (*«5}g||9) 01 7~H1 9fiJl©«« 
0^*^IB9**bT45t), B17tt*5-*I^S 

»a*asi3i. ffi»»fc»*!CE«*nfc^r*EL» 

«f 1 2t, *> GIMMES n*. «ft»*ai 3 

-*#©ffilj89I««2 0 t»ii^»«2 1 £©fflfc* 
H4 5W*n. MSlMSfi2 0O^fflJffitfl[ffl||« 
4 9*«Bl*ft. {fcffiH«4 9 CO^ffl#iJtCmiM7t« 2 3 

EBsnfciiJBtftoTVis. 20 a. 40 

rt«©ffit, 1 To*^&s?ra*K:»u 7 0 %eub© 

2 l©2*|BH*JffifflCtt. I TOT&<5H3lS«ffi3 OStf 
T3 lA»H*E5ltUfc3j»^T*ftE5!*nT^*. E 

9 — >«. ft -e-n c it 3£-t 3 awiaj km 

TE^nfcVh'J^XE^IICftoT^-S. TFT 3 1 

it, *©y-h«s«»a*?*fiE&ia*T-5y-h7'f > 50 
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k-r >7-r >tr^^nT^-5„ ^ine»TFT3 1 

3 4±(C«^U-f5 KfrSftO. El6jffl8#JSSnfc« 
Efa!8l3 2«StlT^4. buE|S]M2 9 t&gHZim 

3 2i©r B i(c(i. 0f^i6jcu»iEiaisnfc«[S4 s*« 

frfiEbT^S. 

[0 0 6 8] '©H)!iS^ffi©*5-^ B B H *^ggtC^^ 
T»t ftA&K&l 3rtgBfc#tik;*ft;fc«ll4 5 ©An 
d©fift. {ifiiS4 9fflU^T-/3>Ofit, «S 
-*f ©fi!3fc1£ 2 3.2 4 ©Sjfitt&l^fiffiUffi 4 9 ©il 

*». ««2 5. 3 oratcBiiio-rssiEtjtsbT, '>&< 

at. W. H. ec^fTSJ:-5tS^LT^ 

-So 

[0 0 6 9] 118H W±$nfc*ft»^©ElPJtt» 

i#<i7ifi«2 3» 2 4 ©affl«iRac{i*aig« 4 9 ©aft 

«k©lSj*££w£Bl l©S^fflIii*^l.fcHT*0, 
'©l^ffi^^Ttt. « B E l»T© , yi'X hft£ 7 5° ±3 
0 . A n d©{!£ 8 0 0 nm~ 110 0 nmtClS^b, 
{±ftM«4 9iLT'J^f->3>0l^6 0 nm± 2 
0 nm©t>©Sffl^Stt i b»C. SMfttfKffllflX'K 2 
3. 2 4 £^-©jg}l$|2 3 a. 2 4 a £&GDi^&fo£ 
KbTEBU iftf2&ftM«4 9 5r^-©afttt4 9 a £ 
^©.fcO^ClBl^tbTEebT^S. 

[0 0 7 0] -Tfcfc-fe. 0 1 8©ct-5tC, -*©S«s 
ffl*.tfS[5fll!l£«2 1 ©ifi«ttStt-5*ft^El6l^lfiI 
2 1 ate. IKISiSl 3©««|Sfc»bT*®0fc5 
2 . 5 ' ± 5 ° ©£ft. ffi^©*ffiffiiJS« 2 0 ©jfiftfc 
**t*'«ft»TEl"l*l*12 0 att, ilBWHSC^LT 
fcleI0IZ5 2. 5° ±5° ©^C»0. jKftSmi, 

S2 1^5*aiSS2 0tCfS]^oT*lH]DlC7 5" ± 
10° ©y-f X hATy-fX hElfiJbT^S. 
[0 0 7 1] fLT> »ffifi!]*«2 10ifi#K*m-5jK 
S»^ElS]^r6l 2 lafO" ©*|filtt5t. sBffi'lS 

is 2 1 \zma\-fz>m®mytU2 4 ©jgiiwi 2 4an m 
EiKS^wyrxh^iaitiai^cs 2. 5 0 ±3° 

3©SiiiW2 3att. BtiB'yf X N^|6]iiS!^(S]fC6 
0. 5° ±3° ©^|B]IC*D. $ eiC fift^ffi 4 9 ©» 
ftfft4 9 att. fffiffiy-f Xh^|S]i:jg^iai(C5 2. 5" 
±3° ©*|Bjt3b^>. 

[0 0 7 2] ^©Hffi^li©asgH l l a. 
ffiH1S4 9ifK B l4 5£M*iiST"HfIHB<iffiM«4 9© 
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^ttt^tc%tt^Xmmm^tW.2 <LCO 
2 4 i«f B 4 5 tfifBM«4 9 £Sfflfift*R2 3 

[0 0 7 3] R»*y-Htti 

[0 0 7 4] f LT, «B4 5©ttffltfr«UBfc):. £©$ 

14 5 ^(Dmam&izm urzmskft? nm^mnmt 

KioT^ffcU ^n(Cit)^^T«ffli|{i7tte2 4 1CA 
4£&igT5&fcR7fc©ft&«©J±fc£i;T3fc©3tfi# 20 

[0 0 7 5] Lfci^T, ~©*^ggl 1 ©aiw)t© 
fe. 0*r)£jSfitt. 113 0, 2 5P<sis::Hito-t3«i£ 

[0 0 7 6] CCDS^SB 1 1 © lOCDHjUT^Tg 

[ 0 0 7 7 ] H 1 9 1 1 ©*Sfi»*ft*S 30 

-T a*- b*fe«BIT»*5„ C1C0B1 9<D&v\Z, 
Ml lCOgTKfett. 112 5, 3 QffltzmBtWMLX 
t>ft;«r»tDJIttllTtt/t— (p) KiB^fiTftO. tt 
125, 3 OF^<DB)ttl*mSii< iTlJXWCit&o 
T, # (R) -» (G) (B) -n-eoiiiic^b 

[0078] *&, z.<Dmmmm<7)m^mi i\z&» 

sm©56*tt8©ttiaf$5£R (min) iU S©S<^ 
ttffiK*ttSUl»*S. B«IO*BE#5V<&i€rTR (5 40 
V) , BJflq«E3&*7 VCDt^TR (7 V) fT-Si. £ 
©# 7-«SSa?810IH»*tt. 
R (min) =3. 3 0 % 
R (5V) =2 3. 6 4 % 
R (7V) =2 8. 9 1% 

[0 0 7 9] ttT. £©*7-SEfi^S«l;:*5tt?» 
(5V), a£3^£tt£fcfeC9EfliHH6EE£ 7 Vtlfc 50 
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t#C03>h^X H5rCR (7V) 
CR (5 V) =7. 16 
CR (7 V) =8. 76 

[0 0 8 0] IfcibT, CW^SSBl 1 t«fcn«. 

[0 0 8 1] ftfe, ±.n$kMWMX'\$. 018©i:5 
\Z, 0° ©^[pllCttbT. *«l7£«2 3©igji«|2 3 
a £6 0. 5° +3° ©#|S], {41Sg«4 9 ©«fStt4 
9a£5 2. 5° ±3° ©^fiKISSUfc;^, £©3IJS 

wm<D&o\z, m£t>ft?<Dy-iz h&&7 5° ±3° . 

An dC0fi£8 0 0 nm~ 1 1 0 0 nm, &ffi£WL4 9 

©U^f— >3>®IS:6 0nm±2 0nmi:L, 

"P. £ffiMBft£2 4 coSiitt 2 4 a^WSEfta^Oy 

-fx h*ifiita»^iwjn5 2. 5° ±3° ©^iRjicHae-r 

3J§£tt. S982 0 * ©TjfaKMLT, *«Hi3tS2 3 0 
Mi@«|2 3 a^fi^fcy-f X H*|p|taS3&|SjC 5 
1. 5" ±3° -6 0. 5° ± 3° CO^HCO^Ib], fiffi 
Mfc4 9C0iHftt4 9 a^HtE^fX bJjfatmfiftiZ 
42. 5 ° + 3 ° ~ 5 2 . 5 ° ± 3 ° C0^HC0^[6]tC^ 

[0082] (Hffijgiii o) yuzmmmmi o 

*«, fflHH7fctR2 3coajM«2 3 a©#[R], ftffl^«4 9 

02 oitzLomm^mmmmi os^r. m 

A£a%S 1 3 ©tt»»^©ElSlttft ^ftfiTtK 2 3.2 
4 ©MiliM 2 3 a , 2 4 a *5«t^ffi^ffi4 9 ©jiffitt 
©|6]££S*;gBl l©«*ffll^£>jl;fcBT&-5. £© 

mm\t. o° ©#ft (Kffi«*«2-i©jfi«t*«t4«i 

ft^Blfil^lSl 2 1 a) KttLT. $MffiftK2 3 COS 
iitt 2 3 a tJIfi^fW-f X 5 1 . 

5° ±3° C077(^n. fiffiH«4 9C0illBtt4 9 a£mJfB 
"MX h^f6]t^[o](c4 2. 5° ±3" OjjfalZVtz 

fccoT-35o. pss«2o. 2 1 ommz&vzm&ft? 

El«]^|fil2 1a. 2 Oat, S<RiJ<l^« 2 4 OjgftM 2 
4 aCO|o]^«0 1 8 tlilDT^^o 

[0083] 02 utmmmmi oiciss^gn 1 

CO^fecO^{b*^Ta*-b'feS0"CfeD, ^©S^ 
fiSl lCOg^fifc, 1125, 3 OPslcOFflJlDSBESS 
< LT(3><co(Ctfc^£-DT. m (R) —» (G) 

(b) -n^awifflfc^t-rs. ^ne.*, tt. ft, 
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[0 0 8 4] u©t*SH l fci5tt5ft©£BW 

R (min) = 2. 76% 
R (5 V) =2 4. 0 8 % 
R (7 V) =3 0. 6 0% 

[0 0 8 5] flT, £©^gfi 1 1 iC&tt-S. S£ 

Xb£CR (5V) B^m^m>fztb(Dmmmi£ 10 
S7VtLtt#03>h7XhSCR (7V) tt, 
CR (5V) =8. 72 
CR (7 V) = 1 1 . 0 9 

[0 0 8 6] (^JBJBffil 1) 0 2 2*J;tfB2 3te£ 

tt. S^SB 1 1 iWfiiTfcS 2 3 ©j§i®$fi 2 3 a ©# 
l"K &fflH1£4 9©Mffi4 9 a O^rfilifctfflBfcft 2 4 
<&«il*fc2 4 a©#l6]£|5SW«. £tt#£ 9 tWim<Dffi 

fi£T-*-5„ i2 2(i z.(D^m.mm(r>^m^w\ 20 

tt-SStft4 5©#^<BEffltfcffi.h#fi3&IS2 3. 2 4© 
3iitt2 3a. 2 4 a*5«tt/fi[ffl**R4 9©»ffi«|4 9 

(ommmm-dit. m^^y^^vn^i 5° +3 

° , A n d©tt£ 8 0 0 nm~ 110 0 nmtrgg^L, 
&*Bl£1£4 9 iLT'J^T— >a >CDit#6 0 nm± 2 
0 nmafefflSfflWttfcl:, ^MRtf*fflHS;ft;$ 2 
3. 2 4?r J e<DM5iW2 3 a. 2 4 a £#©£ ? 
f'bTEBU HfjfB{4ffiM«4 9^^-CD«ffitt4 9a5 
&©cfc5&rfi]£K:bTEfibT^5. 30 

[0 0 8 7] TfcfeS, 0 2 2©«tpfc, -*OSfi, 
tt*.tt£iBII£8i2 1 Oifi«tl3JtS*»«-^E|pl*[6] 
2 1all ttS^^l 3O«S«St»LT*0t)fc5 
2. 5° +5° ©7?ft. MO^B«li1R20©i6»l: 

£0 9 £5 2. 5° ±5° ©;£fotc&9, SEBiH'tt. 
-€-o^'f^h*iRl*Ki»5cW-c*bfc«fc'5ic. lilJS 
12 1 ^£Sffi«Sl&2 0(C[H]^-pT^lHlDtC7 5° ± 
10° ©y-fX KftW-fX hEfabT<^&. 
[0 0 8 8] fLT, «ffl{BiJSS2 1 ©jfi#C*m*Jl£ 40 
MfElSl^|6l2 1 a£0° O^int, SEfiM 
« 2 1 tC^lRlT 5««8fl3t« 2 4 OjgilM 2 4ali. Aft 

aaata^oy-f ^h*rRiiffi*iRi»c4 7. 5* ±3° 

*HH9J»1£2 OKa|fiJ-rs*ft|fi3t*R2 
3©jSii(*2 3 aft. W!2y-fXh»*|BltjJ»^|Slfc3 
6. 5° +3° ©^[6](C$.0> £<=>(C&ffl^«4 9©jl 

ffi«4 9aii mny-iT, vn&\tm}j$\\z i 3 8. 5 

' ±3' ©7j fa 

[0 0 8 9] '©*«<i©SSgigl ltt, &A4 5 
©ttJH8rftmjRtf&ffiM«4 9 ©ffiflSrffffl 50 
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tt2 3, 2 4 0fi3tfPffltS*iJfflbT3fe*«fef **> 
©T. ^OA5-jft***Sit©lt?OH*T^-C^ 
Sftfe. iff. ff©ZSfi©^:T<h. H&J&$&<Dlif 

[0 0 9 0] 023 tt^gft 1 1 ©SSfiOSEftSi 
ta*-b*M0T*?., ^©02 3<D£o\Z* 
il l©**fett. 112 5, 3 ORacmiEtEPjbnbT 
V^iV^WWIiTtt/t-y;!/ (P) lCjfit>fiT&<9, * 
112 5. 3 0ra©PnJ!lBmffi^S5< bT(0<©fCife^£o 

t. m (r> — jt (o (b) -n^ a ©litest 
-r*. ens*, wt, n*5±^a©s^e«. ^ 

[0091] zcommwmi 1 ©g/Sgi 1 n: 

*Jt-6H©^*ttJi©a»at5SR (min) fcU (5© 

(5 V) , EnJD«ffi* s 7 V©t^-CR (7 V) it§ 

R (min) = 1 . 8 5 % 
R (5 V) = 22.' 37% 
R (7 V) = 28. 35% 

[0 0 9 2] ^bT, 'ffl^Sil H^l-tSItfi 
©i*©n>h7XhCRli a£iS5S£-t!-££i«!>©EP 
fln«JE£5 V£bfc«t£©n>K^7. h^CR (5 
V) , S£:g^£4t3fca6©MltJ±£7 V£b£:i:£ 
©n>h5Xh£CR (7V) 
CR (5 V) = 12. 0 9 
CR (7 V) =15. 3 2 

T&D, a£S*£ti:£fca6©EMomi±£7 Vilfct 
^tefc^A,. S 2>fca6©EPiJlimj±£ 5 Vi 

[o o9 3] tafot. c©hjs^^i i©*7K^ai 

«23, 2 4(D?*><D-j;<DmxwL (commmwi-cte 
&mmyt&) 2 3i»«2 ot»ratitt©fi«ii«4 

±10° tb» $^l:tt4 5©ind»tt£80 0 n 
m~ 110 0 nm, {4ffiM1S4 9 © 'J ^ x- -> a >©ffl 
£6 0 nm± 2 0 nmt bfc*-&(CfeltS#. t, 

i, a©^fi7W#£>n<5ffii7 l e«2 3. 2 4&tf&ffls 
«4 9©Eiiw. mmmm9, 1 o©^^©fi!i(ct) 

5uil:l^fct)0-e^i9. £©i^gBl 1 
fete. |s|bili*tTlM&©fi£g^b. b^t>, n>h? 

[0 0 9 4] (HJgJg® 1 2) 02 4(J. *fgBJ]©*^ 
gB©^«»»l 2&ST»riBBT»a. |s|0+ 1 1 
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j£©«a*S«BTtt, lftKLAcWTiOjS 

itti}«Affca5fl>"et#©i*^ < * a 1 1 fete 

•5. 

[0 0 9 5] **S^ffi8~l 2©<fc5&ECB§!J©fl£|& 

ft!J©fe t Jt'cWK^fi <MLi:<*ofc, & 8 
~ 1 2C0W<iEL^7 l e^ : ?l 2fll 
> h t LTDCM 1 , ikfiH-^Vhtl/T^TU> 
6. »fiH-/^>l«tl/TTPBftIffll/XaftM4 

1" * 3B3t*f » * tt* ic»j£-r « i t *»TT * * <0T, a w 

8~i2 ©s^ea 1 1 c^M^as 4~6«<t 

So 

[0 0 9 6] (flMl 3) 02 5tt. #3891©** 

mm<D%:MM& 1 3 $^TWfffiiiiT*-5o 1^0*1 1 

#«EL^7t*f 1 2077-Flil 9©*MBflJl£E 

ssn. -»©wa^*«2 o i»a«iifi2 1 t©w 

C«ft5 1 SSALfcflliitft-sT^S. mra0J»«2 30 
Ofi. M|Bjrtfl«©ffit. I TO*^ft-5pJ^7t^b 7 

S3 0R«H*«ffi3 0t8i2tifcX-!7f>^*f 
FT 3 1 ftfHSBHlC l/fctf? T^SEJlSn 

TFT3 1H ^©y-h*fi*ta«;«£E*ai*-rsy 40 
T3 1 z-smmmuma*. aftj'Ua^swi 

'«3ft-fc«ElRlJK3 2#ffiMfcSnTV>S. iMEfal8l2 9 
t»ElfilK3 2t©ratf4, 0f«*[S]tc*3«8EfS]5nfc 

«H5 l^ftLTIr^. 
[0 0 9 7] *gg# (3l/Xf'J y*-* 
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PCGHMt. PD mttTft&m) ffiA. PD&H 
[0 0 9 8] d©J;-5ft, S^gM 1 1TI1 fiftlS, 

[0099] ±mmmmm 1 ~ 1 3 -eis. ftus^ 1 
3iW«EL^7t*f 1 2 ti^«*snfc*i. -ne 
mmmm<D^mm 1 1 ©«ii**ss 1 3 tw*E 

Jtif 1 2 i©IHK:H2 6 (a) . (b) Iz^t&oti 
3titfr*[6]IHfP«5 3*E«bfcfllifiT»^Tt><fclr>. 
3t»fT^r6l»JlltR 5 3 tt. ^U*-#M K *'JX7 
J^J7*U;i/S©ft»iBtt#*4*>Sfc!K JBSf* 

an. 3~i. 4!;^$nx^5„ ztcxm'trUfaffl 
mm 5 3 a. -^©^a^as 1 3 <h©*n6]MfflW£iijw 
fcD0ia**»-5T-i' ^ nxu xj+mmzmzn. tiEL 

S . T-f ^ □ y U XA ©¥*t ffi<h «#4ffi i ©H©«#tfl 
0< 0' tiS^tlT^D, ~ ~TftiIfT*fafM«5 
3-x©7t©A»fttt< SK^a^gB 1 3 ©*tpS©S^B 
<BlJ©te^(fiJ©«. sfcWiffiiJfPIS 5 3©¥t&ft^S©ffi 
A«*^l 3ffiiJ©&«7j[S]©«|£. 0° it. 
7 U X A © ¥»ffi <h «#ffl £ © IB © «K © « £ * 

+ (° ) . ^^©wss- (° ) T-izmrz. mm 

3 0° ©A»7tX^0° ©ail*3ttLTm»-r5 31t^ 

[0100] $g£jg& 1 -mmmm 1 3 i:o^t 
mm vtztf. %.%wtt.tnt>\zmz.zti2>h ©t«& 
<, «js©ggKtfte-r*&a©£M>& t w?**. #j 

^E-F. yxh-^h (GH) SfiS^-F. il7t«^ 
ffll>ftl>PC ; E— F. PDLC (mttTttffi. 

WmM*) ^-F, PDLC/GHt-H, ai/XrU-y 

t-HftM***! 3{Cjgffl-r-5Clt^T-€r§. ^© 

{i7t«©*«Efti:©, *fls*a5©«*t>ai:^ 

immure* 5. 
[0 10 1] *fc, ±IBbfe^HSS^^Ttt. Xl^^7 h 
□ M*7t>Xi 1 8 A 1 q 3T&^ifiiIl 
16t« P VC z iBND«ta-fe«7t^tTft«.jE?L 
Ifiiil 1 7 ffi©WtfELM 

[0102] ±aBH)5g^^ 1-13 X'it. ftmffiO*. 

mm-&\z£zmmiz&r)%$itz>mmmft$:m\Tz>it 

mz. tSELM^fl 2(C*^t. 

tSPVC z tftfttiHt&MtE-Z&T^Ztf, Al q 



(16) 

Z9 

3<D + . SfcttA 1 q 3&tfjE?L««iiJf<D't> C. A 1 q 
3^IE?L»£SDcDfg#$fi^©ft£(RiKU jJrJ&ftfi 
MtO^S^-rS^^Sfttp^-a-rfeAlri. Alq 

[0 103] &**&ff;5!®Ttt. fi»*y-FlitUT 

•?y*->"7A£#£fflv>£#\ ;\y~<yA (Hf. tt* 

|Qft3. 63eV) ^*±«7E3(IT**^*>^'>A 

(Sc. ft*M&3. 5eV) . -fs/MJ^A (Y, ft 10 
*M^3. leV) . ?>^> (La. fi*M$C3. 5 
eV) . -feU^A (Ce, tt*M£Sc2. 9 e V) . 7°^ 
-fc^A (Pr) . (Nd. tt*gS»3. 2e 

V) . ypy^^A (Pm) . -tlvU^A (Sm, ft* 
HR2. 7eV) . a^Df-)A (Eu, (±fit2. 
5eV) . tfKU-^A (Gd, ft*H81fc 3 . le 
V) . T-)Utf^A (Tb. fiWSfc) . yXyayW 
(Dy) . *JRIA (Ho) , x;|/t*^A (Er, ft 
mffl$L2. 97eV) . y'J^A (Tm. -fj»f*tf 
A (Yb. f±*M&2. 6eV) . KT^VA (L u) 20 
CO. i£ft J ^<ine>07C*£^tf"&&T-&oT : t>£ Vi. 
tO 1 0 4] ±.tmMMmi~ 1 3T11 Rtt#V-F 

[0105] ±mmmmmi ~i 3m *r«ELss3t 

*?12©lSl4^^7XMilfe^. l/xm~5 
At m/pcofHl: -> 'J a 5 V»«7i7 <J fiffltiift 

[0106] ±ih*16^* i~i3 r tt. jsns^gc 1 

3tt. TFT 3 1 \Z£.%T>Jj-4-JmMn:h-oTz.1f>. Wl 
[0 10 7] 

4*jKftfT'3C£a*TS. Hftt«IC*S^Tt>ASf*3> 40 
4. 

[0®coffi*fci&ipn 

[01] #^(c$&£*SBcD*M^m £^iTWffi 
0. 

[02] mmmmi <Dftmz*-?mwm. 

[0 3] WtfEL^^tCiSttS. ^tjEILOttA 
BSfc**-r4SS***1-x*;i/^-^^^5A. 
[04] IE?U|ji£l (HTL) l*|COIE?Lco&i)j*;*j-X* 50 
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[05] pvcz. i^y >6;j«H-ysnfcPvc 

[06] PVCzfl)EL»tttPL»ttS*t^h 
JU0. 

[07] ^js^2co^ga^^-rBffS0. 

[0 8] HJiS^ffi3<©*^g^^^T»fS0. 

[09] njs^ffi4 0g*gg^^-rws0. 
[010] mmmmbcDm^m^^-tmmm. 

[011] *J6^Si6©^SgB£^"r»ri&B. 

[012] *iS)B^7co*^gs^^-r^gD0. 
[013] mmnms^m^m^-tmrnmo 
[014] *a**a(ojatfi»?oEiRittSit&S3t« 
co mmm <n n # * ms^si© $ ihw^s £ 

[0 1 5] *iS^8CD73 7-^H^?KS»C0*^feC0 
S{fc£^T&Jg0. 
[016] i/vy >6i5«fctfDCM 1 CDj&fitEL&ffi 

[0 17] s6Sfi«?«9«)^SIll**-r»fffiH. 

[0 18]^ ftS^roEiSittlB. &ffl3t«©aai**«fc 

fcttS8^-riK?fl0. 

[019] ^Jft»fi9©**ftB©«*fio|Eft:*^-r 
Mi. 

[020] lygfjji i o (Dm&ftTo&mvtm, &mx. 

«o«jfi«i*J:^fi[ffi|g««)jlta«ioipj#***gB© 

[02 i] mmmmi oo*sfiBos*fi©«*** 
[022] mmmrni i om&ftmmftftm. &m?t 

ffi.<DM&mti ± mitBMfecDgffittco |p| £ £3?*gBcO 
[02 3] SJSffi^i l ©^gfi©^Sfc©£ft;£* 

[0 2 4] *M»ffi.l 2(O^7ngg£^1-»ff50. 

[0 2 5] ^JftgJIl 3 0^fiI£St»fIH. 

[02 6] (a) 43j;tf (b) ttftjifr^filHIHS** 
T»f®iKBJ0. 

[02 7] 3tJtff*fiIlli!fPteO«»ftflEC«:i;fcA-»3t 
CO ft £ ai W ft CO ft ffi £ CD 18 « £ m T £f 7 7 . 

[02 8] «E#©£*SB£*T»rffi0. 

[02 9] fi£*<BECBStta^BB£i5tt4Att3 

nsfttarrsmwrsftosi^ (am*) t. 

'BEt, amftco&t. ©IW«£S-r^57. 

1 1 3?^SB 

12 SBELBftB? 

1 3 ffiSS^gP 
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1 5 SM*V-HttS 

1 8 h p;i/^*^ir>^/ 

19 7y-H«ffi 
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a AW3t 
b fflltft 

c 3k^mX (EL3t) 



[01] 



[02] 




TFT 
JKGSttaA 

■me 




Kfttt 



17 SST - }" 1 ^"***-™ 



[03] 



[04] 
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ANODE HTL ETL 
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l9aPB I ! 



LIU 



SapE 



(18) 0- 7 8 5 8 2 



[05] [07] 




jft* (nm) 



(19) 



#M¥ 1 0 - 7 8 5 8 2 



[09] [010] [014] 




[012] 

[011] 




.19 18 15 14 
12 



(20) 



#P^¥ 1 0- 7 8 5 8 2 



[013] [015] 




#fJH¥l 0 - 7 8 5 8 2 



mi 7] 





#PJ¥ 1 0 - 7 8 5 8 2 



[02 2] 



[0 2 3] 




-23 



\ 

49a" 




V 





~<9 




21a \/ 



7r±ior \r 



-45 




-50 
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60 



[02 4] 




[026] 
(a) 





(24) 




epju^e (v) 



(25) 



#HJp 1 0 - 7 8 5 8 2 
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